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(57) Abstract: Compounds of the general 
formula (IA) or salts thereof, useful as 
fluorescent probes for the quantitation 
of zinc: (IA) wherein R l and R 2 are 
each hydrogen or a group of the general 
formula (A) (wherein X 1 , X 2 , X 3 and X 4 
are each hydrogen, alky J, 2-pyridyImethyl, 
or an amino-protective group; and m and 
n are each 0 or 1), with the proviso that 
both R ! and R 2 must not be hydrogen; R 3 
and R 4 are each hydrogen or halogeno; R 5 
and R 6 are each hydrogen, alkylcarbonyl, 
or alkylcarbonyloxymethyl; and R 7 is 
hydrogen or alkyl. 
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(57) 

SI&**^o-^i LtlTfflft- #5S(IA) (R'&tfR^izK^I^XteTfEc^ 
(A) X\ X 2 , X 3 , Rtf X* H7k*^, 7;wJf/H, 2-fy ^^f/H, 



R 1 R 2 




(A) 
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mum 

^(b^LTl^S,, ffii'o^TtT'a — ^Mr LT, 0!|;Lfc£* TSQ (Reyes, J. G. , et al. , 
Biol. Res., 27, 49, 1994) „ Zinquin ethyl ester (Tsuda, M. et al. , Neurosci. , 
17, 6678, 1997) % Dansylaminoethylcyclen (Koike, T. et al. , J. Am. Chem. Soc. , 
118, 12686, 1996) x Newport Green (Molecular Probe tt CD % ? v ? & 
"Handbook of Fluorescent Probes and Research Chemicals'" 6th Edition by 
Richard P. Haugland pp. 531-540) & b'fcMRKk&foX^^Zo 
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NH 

0=C Newport Green 




L^LWS?), TSQ, Zinquin, Xfi Dansylaminoethylcyclen Srffl V ^tlMfe 

367nnu 368nm. ZnZf- 323nm "Cfc 3„ ) , £ *L £> <DW§&%;% Zf n -:/£r3E#:^ <DiKj£ 

iiSX^, 17, pp. 584-595, 1998). ^tz, m^m^M^ & #^-3-5 g 

(NADH ^>7 7t'y^|gt5f^) r£££j|^£^tt^i-^<tV^Fp^;65&.5 0 
$^(-, Dansylarainoethylcyclen ,iS!|^^{C^:Mj5 5 # ; &-t" ; 5^^COsV\ i~^fc> 
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(SSK iff'J^-, 42, pp. 171-176, 1997). T S Q JiJIi^^jgjVN 

Newport Green fct*}£:^j©®ftT?$!}^&^&;i5 O©, S^tVi:©77 

swap** &31 <t^< „ iajisstcaEi&w^^srao^-e^sffift^T'n 

C £ SrAtiJ Lfc(#Ji¥ 11-40325 -§■)„ ^W%- ^ fcfc £ <b (3H5F2E3rMte, 

t?5£>— as^ (i) x*^.<5tiz> ik&m&m$> x?&$i>*\zMib t $gfc&j&f& u sav ^ 

i-/j:t5*>. *58Wtt % TIS(D— jRSC<IA)Xf±(IB) : 
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X 2 

x 1 — n-(ch 2 -ch 2 -n] 1h 4ch 2 -ch 2 -n)- s — 



R 3 ^.t5 R 4 fi^n^tL^^^TKmm^Xfi/^ o ^VJK^Sr jj* L ; R 5 ,&tf R 6 te^tl^ 
tit&SHCTkmffi^F, Tyu^/^/v-TK^/uS, XfiT/i^/i^/u^— /i^-^rv^^- 
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TIE©— jft5£(IIIA)Xfii(niB) : 




(IIIB) 



Cit*. R 21 s.tKR 22 (i^n^^>z:^7Kmjm^XttTia©^:(B) : 
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12 



x 11 — n— {ch 2 -ch 2 -n|^— [ch 2 -ch 2 -n]-^ 



,13 



14 



(B) 



(5£^ x i vx>\ x 13 . -Rxf x 14 \ttfr^thm±L\^frmm*. r^/um, 2-.tr v 

Y fi-C0-NH-Xf4-NH-C0-^^ L ;R 23 S.t>* R 24 «^4n,^tL34lE}C7K*Il^Xf4/^ n y 
^U^Sr^L ; R^RXf- R 26 MK^ftl&iL^fcmm^-. T 

X«T^#/U*/U#=/U^-df-^^ ^vuXSr* b ; R 27 f*7K^Jm^Xf4TyU^r/WSSr 

tt-t n h (Dm. t m.§&-c * >- 1 *> b $ ix s 3E#&«#asaiffc ^ <oim 

^(Ilh Xf±— Jtt*(III)-e*$*i,5fls^lfe (fcfc"L7 5/S©ri^A$ 
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■#W8Mb«r»l*aK lsn&*m-+Z> ACF-1 <t tt« Lfc»*«r**t*. 
l6Hii v pH (omkiztt-fZik^M 12 21 £ ^2x<bo^$&#g#©i£ 

B&mmtmmwi 2000-50869 ^-w^s<^§i^^r#fis<i: lt^^is©! 
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ftU^„ i OJr^^^fi, 7/^;HtLTtl7/^/H (£^lfc 1~6 

n-^ofcVl'I, -fy^nOS, v-^n^c3tVvS, n-^f^S, 
s e c —rtf-As^ ^y/f^I, t e r t-^f/l'S, i/^n/otVMf/l/ 

v^o^y^i-v^I^ll ^aftjDf^ J£^Il§C^ H^^, Xfiay 

#5, 7 5 yStf>{£fi^coi^-C{4, #lxJ;£, ■7v7-? : r<<zr • 7^—7* • ^ 
1/ ' 3r~-J?=--yt7 - i/ls-fci/^ (Protective Groups in Organic Synthesis) ^ -if 
V— > (T. W. Greene) v 5 a > - T7-f V — ■ T > K • f"^X • -Y >- =t — xjf 1/ 

-fry K (John Wiley & Sons, Inc. ) (1981 *£) £f£r#RBi-<5 r. <h 2ST?# <5 a 
±15-j&5t(IA)£Lt>* (IB) fC£>l^T. -Oi? yi±ICf^f5 R'&tf R 2 <7>f£g 

fc^i-^c: tawife uv\ — ^(iDtcjoJt^-o-if^^-h^S^T 5: ;m<o 

^M«#{C|5g^$ix^^z)S, $r*L< fi, -C00R 17 T^^tL5S{C*fb-C^ Z&JL 
«^^^-efo§ 0 -^(IIIA)5:t/(IIIB){c:jo^-C. -O-tfi/gUifcmgHhS Y 
<D&mi¥rlzmfe£thti:i,^K Y ^-C00R 27 X^^ix5S (7^hyi^t5 
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a s #s lv \ ±ia— j»^:(iA)&t5(iB) x^ixsfc-a^iczjo^-c, ■ a* o -cfc 5, 

2- 1° y v^M ^Iffc 6 n t LV\ R s St/ R 6 i IT tt**^ 

±15— ^(ii)x^$tv6'fb^(c*5v>-c, r 13 ^^ r h frkhlzTkmrn^x-h 
-hIB— ^(lliA)Xt/(IIiB)T^$tL6^-a-^(c*3V>T. R 2, ^:t5 R 22 GDi^-f;ft 

xmztvzmz&^x. f^^Lx", l< « x^r^x" l-c 2-t , y 

^vu'gtfS^S: Ui\, ±fe— j!S^:(lilA) < RtJ t (IIIB)-C^$}|x5'ffc'g*«blc:*5^T. p 

1 Xh<0, ^OX M Migfffc5^i^^ L < ^ 
tc X u X' 2 t h tc 2- fc° y vvl^ f;uST*fe5 d «t tfi&ii U^. R 23 &tJ* R 24 ^ 

LXtefrmm3r&fr&l,<, *fc-f^— > ? >^(Dffl^X{iR 25 ^:t/R 26 ^rir^-/L' 

-hIB— fl£5£(I) fc^ L (III) X^$tb^^PJ(D-fk^«^^D^{i^S#*D- 

^fl-an&i U-CI4, #lx.t:±\ tttttfL URtfL 

Mi itii, -tbvyj*^ xv.vjxm. u^vjxM.. j^mtif 
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JbfB— ^5t(IA), (IB), (II), (IIIAh &lMlIIB)T*S*LS;fc*WOffc£'4b 

ffl(cfic<o«t 5*«ift*tt{*:t>a'&*ixS. ft*5. — ^(IA)(d*5VNXR 5 ^ 7 K^ 
M^T- fc Z>\\&m t (IB) fc*5 l^T R 7 ^Tk^^f-T-fc § fc-S^ ttS^ttft: 

(Cf@^UT*5>9, -^^(IIIA)^*5VNT R 2S frfcm^Xh&it&m t~ PSt^. 
(IIIB)(^io^TR 27 dS7R^^-T'feS^%fii:^Mtt^^^ LT^5„i©J: 

*ma-/frfl^ ix. efgir^ 215 jc(i?77 #)#KUPCr«5ft-e# 5„ 
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^•ffiT'fe^o _h|E-^(I), -JKitaiK Xtt-jK5£(III)^£*L5*$g9l0> 

mw<Dik£-y>)5uz*:<Dmiz. ^mm^^m^cDm^ ^y^4i##Tr'as 
v 5 * a r 5 k & is^tt co^mmm t t <o m&m * t* _t 

IE— «5£ (I) -c* $ *l & it&QaRTfi*: <DM.fr h 5 3¥ d> S> g tt'tb -5' — O&K Srig • 
491nm ;&.t/ 492nnu ^ft&Sj&S 513nm ,&t/ 514nm "Cfc 9 , 1~10jliM^^ 
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zk&mmt£it#>. ftamftizMmm t ^sri^-ets, #£o-c, 22 

00 1 : ik&m 6 <Z)^/& 

4-T 5 J ^/^^tU±^f ^(1) 2. 5 g (7. 2 mmol) §r 50 ml <D~J? ^-/VzJs/PAT 5: 
KJCjgj&^LfcigiftK:, ^8t«>^5.2g (16 mmol) £ADx_/c 0 M^T, r<D^ 
&tcaS*fcV«n^/U8fe 3. l'ml (15 mmol) £r;DP;t, 1 BfrlHJJfc*!* U fc» 

*KS:*HUJ#^-T?«iaL, i?^f^*^7^ K^J£T®4tfcf, ^y^-^/v 

'H-NMR (CDC1 3 , 300 MHz): 7.19 (m, 1H), 7.02 (d, 2H, J = 2.4), 6.93-6.94 (m, 
2H), 6.88 (d, 2H, J = 8.7), 6.77 (dd, 2H, J = 8. 7, 2.4), 4.06 (br, 2H), 1.34 
(s, 18H) 

MS (FAB) : 516 (M*+l) 

m.p. 206-208°C * J — /Uj&»b?¥*£ft) 

ik&y>i2 (1.0 gl 2.0 iuoi)^t°y^yi5 dl^L, 4-=fp^yf 

/V*z/U^B'J) K 1.2 g (5.3 mmol) &Mx.tz&. tfi-e6^I^Lfc 0 f >) 

16 
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&mw 0 um88% 0 

'H-NMR (CDC1 3 , 300 MHz) : 

• 8.33 (d, 2H, J = 9.0), 8.05 (d, 2H, J = 9.0), 7.69 (d, 1H, J = 2. 2) , 7.45 

(dd, 1H, J = 8. 2, 2.2), 7.07 (d, 1H, J = 8.2), 7.06-7.04 (m, 2H) , 6.77-6.74 
(m, 4H), 1.36 (s, 18H) 
MS (FAB) : 701 (MM) 

m.p. 245-247t: (g^ni^VH-o— ^l^^^W^Mt) 

ititgo 3 (0.97g, 1. 4 mmol)£- 25 ml CDis * f;l/*;^7 ^ K(£|§^ Ufc*£f£ 
. ^it->^A0.48g (1. 5-mrnol), 1, 2-v^n ^ol? is i. 3 m l (14 mmol) £- 
ADx.. 60°CT'20^P 8 1jt#bfc o ^f;^M7 5 K£«BETS*U 
yu50 mltc^UfCc r.«z>W»ai^A'»»rSr, 7k, ISfp^7KT-^m, «ftgft^- 

it&m* (0. 78g) £#fc„ 6fe@ft: 0 JtX^70% o 
'H-NMR (CDClj, 300 MHz) : 

8. 38 (d, 2H, J = 9.0), 7.86 (d, 2H, J = 9. 0), 7.76 (d, 1H, J= 2.0), 7.45 
(dd, 1H, J = 8.0, 2.0), 7.17 (d, 1H, J = 8.0), 7.08 (m, 2H), 6.85-6.84 (m, 
4H), 4.01 (t. 2H, J = 6. 8), 3. 45 (t, 2H, J = 6. 8), 1.37 (s, 18H) 
MS (FAB) : 807, 809 (M + +l) 

m. p. 280-281°C (7-fc h - h V JsfrbW&A') 

lk&®J4 (0. 10 g, 0. 13 mmoDSrT-fe b =■ h V ^ 4 ml ICMM^^. 
$ J* 55 mg (0.33 mmol). feWljj V V A 43 mg (0.31 mmol). 2, 2* 1° =J ]} /1/7 
$ > 78 mg (0.39 mmol) 14 B#^«^Ufc 0 T± b =- h J/ SHEETS 

£Ltcm, 2 N &8h*- b V P&fc&m\z&i>*l^ ^b^^^>-T'ttttiLfc 0 J&fb 

8£jetssu v-y ^y/^y^j: vmm^x. it&ms (song)^, g£ 

17 
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'H-NMR (CDClj, 300 MHz) : 

8.47-8.45 (m, 2H), 8.32 (d, 2H, J= 9. 0), 7.77 (d, 2H, J= 9.0), 7.69-7.61 
(ra, 3H), 7.61 (d, 2H, J = 7.9). .7. 27-7. 23 (m, 1H), 7.14 (m, 2H) , 7.07 (d, 
2H, J= 2.2), 6.99 (d. 1H, J -8.0), 6.82 (dd, 2H, J = 8. 6, 2.2), 6.72 (d, 
2H. J = 8.6), 3.82 (s, 4H), 3.82 (m, 2H), 2.72 (t, 2H/ J = 6. 4) , 1.37 (s, 
18H) 

MS. (FAB) :926(M + +1) 

itS-®) 5 (34 mg, 37 nmol)$:4ml(Di/ ;<^/U7is/UJ*T 5 KtC^zS^ Ufc^^td, 
%iMZV'?J±26 mg (0.19mmol), f ^7x/-/l/'l2^1 (0.12 mmol) ^JD^L, 
^E.X'3mmmWVtc 0 TkmtXV VJ* 70 mg (l.2mmol) ^1 nil©y^y-;u 
i: 1 ml (^Tk^^LTci^^R^^^tCiDx., ^&T-2O0#^Jg#U7c o ^<Z> 
Wkmz. 2 N 2 ml £*PxLfc3K ^^MffiT®*bfc 0 ^.^y-/u 10 ml 

-fb^B (15mg)£#fc 0 ^fe@<*„ i»70% o 
'H-NMR (CD3OD, 300 MHz) : 

8.61-8.59 (m, 2H), 8.04-7.98 (m, 2H) , 7.63 (d, 2H, J = 7. 9) , 7.51-7.46 (m, 
2H), 7.14 (d, 1H, J = 2.0), 7.02 (d, 2H, J = 9.0), 6.95-6.87 (m, 4H), 6.79 
(dd, 2H, J = 9.0, 2.4), 4.46 (s, 4H) , 3. 50. (t, 2H, J = 6.0), 3.25 (m, 2H) 
MS (FAB) :573 (M + +l) 

m 2 : it^m 12 <D^f& 

fc&y3 2<D&f8.kmmzLX, 5-7Sy7;^l/t^y(7) 3. 5g (10 mmol) 
d><b. 4k&%s8- (4.4g)t#fc, 6fe@*o Jfcs£84%„ 
'H-NMR (CDC1 3 , 300 MHz) : 

7.77 (d, 1H, J =7.9), 7.01 (d, 2H, J = 2.0), 6.95 (d, 2H, J = 8. 6), 6.80-6.75 

18 
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(m, 3H), 6.22 (d, 1H, J = 1.7), 4.21 (br, 2H), 1.36 (s, 18H) 
MS (FAB) : 516(^+1) 

m. p. 161-163°C — slsfrhW&ik) 

it^8 (3. 6g, S.9xmol)^hit^mS<D^mtmm^^Xit^m9 (4.1 
g)^#7t 0 6&@# 0 l»84%, 
l H-NMR (CDC1 3 , 300 MHz) : 

8.61 (br, 1H), 8. 20 (d, 2H, J = 9.0), 7.88 (d, 1H, J = 8.3), 7.81 (d, 2H, 
J = 9.0), 7.33-7.29 (m, 1H), 7.05 (d, 2H, J = 2.2), 6.84 (d, 1H, J = 1.8), 
6.74 (dd, 2H, J = 8. 6, 2.2), 6.69 (d, 2H, J = 8.6), 1.38 (s, 18H) 
MS (FAB) : 701 (M*+l) 

m.p. 189-191^ (mm^^±n — ^^-l/frhW&Mi) 

it&yo9 (0.51 g, 0.73 nmiol) frhit&m 4 (D^mfebmm^L-X 10 
(0.35g)%#fc o 6&©{£ 0 M60% o 
'H-NMR (CDCI3, 300 MHz) : 

8.11 (d, 2H, J = 9.0), 8.10-8.09 (m, 1H), 7-71 (dd, 1H, J = 8. 2, 1.8), 7.56 
(d, 2H, J = 9. 0) , 7.02 (d, 2H, J = 2. 2), 6.86 (dd, 2H, J = 8. 6, 2.2), 6.79 
(d, 2H, J = 8.6), 6.43 (d, 1H, J = 1.8), 3.85 (t, 2H, J = 6.6), 3.40 (t, 2H, 
J = 6. 6), 1. 38 (s, 18H) 
MS (FAB) : 807, 809 (M"+l) 

m.p. 268-269°C (T± b =■ b V ^frbW&£h) 

it^-m 10 (0.31 g, 0.38 nmo\)frhik^&5<D^l&W;bmmz.\,Xik^y>) 11 

(0. 27 g) £#fc 0 mn&mfto 75%. 

'H-NMR (CDCI3, 300 MHz) : ' . 

8.45-8.42 (m, 2H), 8.06 (d, 2H, J = 9.0), 7.96 (d, 1H, J = 8.3), 7.64-7.59 
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(m, 2H), 7.52 (d, 2H, J = 9.0), 7.53-7.50 (m, 1H), 7. 33 (d, 2H, J - 7. 7), 

7. 17 (m, 2H) , 7. 00 (d, 2H, J = 2. 2) , 6. 78 (dd, 2H. J = 8. 6, 2. 2) , 6. 64 (d, 

2H, J = 8.6), 6.48 (d, 1H, J= 1.3), 3.71 (s, 4H), 3.67 (t, 2H, J = 6.2)", 
2.67 (t, 2H, J = 6.2), 1.37 (s, 18H) 
MS (FAB) :926(M*+1) 

m.p. 146-148°C (^^y-^^ft^) 

it&WHl (20 mg, 22utool)frbit&WG<D&l&mbmm\Z-\^Xik&yn 12 (6.6 
mg)^#fc 0 IBfeia^o M53% 0 
'H-NMR (CDjOD, 300 MHz) : 

8.44-8.42 (m, 2H) , 7.94-7.88 (m, 2H), 7.60 (d, 1H, J = 8.4), 7.49 (d, 2H, 
J = 7.9), 7.45-7.41 (m, 2H), 6.71 (br, 1H), 6.65 (d, 2H, J = 2.4), 6.61 (d, 
2H, J = 8.8), 6.51 (dd, 2H, J = 8. 8, 2.4), 6.02 (d, 1H, J = 1.8), 4.30 (s, 
4H), 3.28 (t, 2H, J = 6.0), 3.03 (t, 2H, j = 6.0) 
MS (FAB) : 573 (M + +l) 

15 cD^rtfL 

4-=. h a -y ^/U^^tK^J. (13) 16 g (84 mmol) t 4-? d a J — (14) 

24 g (0. 17 mol) £: 250 ml ^ ^^/Uyjs >Bfcl£i§i& s U 7/l'=?yT> 80 ^T* 60 

W^UT, te-g-fe 15^37 g#fc 0 flX^^So 

16 (D^fc 

ik&m (15) 20 g (45 mmol) 700 ml (CSg^^-fr. Utiti- b V & A 9 Tkfrlfe 
54 g (0. 23 mol) t , TkSfcffc;-*- h^Hn TRfP^J (;Jc«tffc-J- h V *} J*1>m 70 %) 
20 g (0. 25 moD&ADx-C, 7/V=T ^Tt* 2 O l$|JI]B3E Lfc a X-ft>n Ltz'& 
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19 gmtz 0 nx^fio 

-fk^ 17 (D^f& 

ik&M (16) 4.4g (11 waoDfrhit&m (2) p^e: L-Cfb^^(17) 

3. 9 g &ntc 0 62 % 0 

MS (FAB) : 584, 586, 588 (M*+l) 

it^-m 18 RXf 18' <D^f& 

it&m (17) 3.8 g (6.5 mmoDfrhfc^-m (3) (D&J&feb mMlZ. LT-fk^ 
(18) £ 1. 9 g Jt^#J (18' ) £ 1.8g#fc 0 HX^:-(k^ (18)38%.^# (18' ) 
35 %„ 

ffc^4& (18): 

^-NMR (CDC1 3 , 300 MHz) : 8.38 (d, 2H, J = 8.7), 8.07 (d, 2H, J = 8.7), 7.72 
(d, 1H, J = 2.1), 7.48 (dd, 1H, J = 8. 1, 2.1), 7. 12 (d, 1H, J = 8.1), 7.11 
(s, 2H), 6.77 (s, 2H)., 1.40 (s, 18H) 
MS (FAB) : 769, 771, 773 Ot+l) 
it&m (18' ): 

'H-NMR (CDC1 3 , 300 MHz) :8. 26 (d, 2H, J = 8. 6), 7.93 (d, 1H, J = 8.4), 7.84 
(d, 2H, J = 8.6), 7.27 (dd, 1H, J = 8. 4, 2. 0), 7.13 (s, 2H), 6.99 (d, 1H, 
J = 2.0), 6.75 (s, 2H), 1.42 (s, 18H) 
MS (FAB) : 769, 771, 773 (M*+l) 

ib^Vd 19 cD-^fiSc 

(18) 1.5 g (2.0 mmol)75^^^#) (4) <D*£&m t (W)*£(C IT^^i 
(19) £ 1. 2 g #7t a l&sp 66 % 0 

'H-NMR (CDC1 3 , 300 MHz) : 8.39 (d, 2H, J = 9. 0), 7.85 (d, 2H, J = 9.0), 7.79 
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(d, 1H, J =2.0), 7.51 (dd, 1H, J = 8. 2, 2.0), 7.18 (d, 1H, J = 8.2), 7.14 

(s, 2H), 6.89 (s, 2H), 4.06 (t, 2H, J = 6.8), 3.50 (t, 2H, J = 6. 8) . 1.40 
(s, 18H) 

MS (FAB) : 875, 877, 879, 881 (MM) 

{£-£•^19' <D<£f& 

(18' ) 1.5 g (2.0 mmol)a> ib/ffc-a-^ (4) W^ftir^iiat^tl 
(19' ) £- 0. 70 g #fc 0 M 40 % a 

'H-NMR (CDC1 3 , 300 MHz) : 8. 19 (d, 2H, J = 9. 0), 8. 13 (d, 1H, J = 8. 3), 7.70 
(brd, 1H), 7.62 (d, 2H, J = 9.0), 7.11 (s, 2H), 6.84 (s,, 2H), 6.63 (d, 1H, 
J = 1.8), 3.94 (t, 2H, J = 6.4), 3.46 (t, 2H, J = 6.4), 1.41 (s, 18H) 
MS (FAB) : 875, 877, 879, 881 (M*+l) 

it^Vo 20 CO-^fig 

it^m (19) 1. 0 g (1.1 mmol) tf> Mfc-g-fe (5) (D^f&W; t mWkl^ L X^t^m 
(20) £ 0. 56 g #fc 0 )&m 49 %o 

'H-NMR (CDC1 3 , 300 MHz) : 8. 50-8. 47 (m, 2H) , 8. 33 (d, 2H, J = 8. 7) , 7. 76 (d, 
2H, J = 8.7), 7.70-7.60 (m, 3H), 7.46 (d, 2H, J =7.9), 7.32 (brd, 1H, J = 
8.3), 7.16-7.12 (m, 2H), 7.14 (s, 2H), 7.00 (d, 1H, J = 8. 3) , 6.79 (s, 2H) , 
3.87 (t, 2H, J = 6.0), 3.83 (s, 4H) . 2.76 (t, 2H, J = 6. 0) , 1.41 (s, 18H) 
MS (FAB) : 994, 996, 998 (M + +l) 

it^m 20' <D^$L 

It-g-m (19' ) 0.20g (0.23 mmoDfrhfc^m (5) (D^jfe t mmi?- Lti^ 
m (20' )£75 mg#fc 0 HX*33 % 

'H-NMR (CDCI3, 300 MHz) : 8.43-8.41 (m, 2H), 8. 17 (d, 2H, J = 9.0), 7.97 (d, 
1H, J = 8.3), 7.63-7.57 (m, 2H) , 7.56 (d, 2H, J = 9. 0) , 7.49 (brd, 1H, J = 
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8.3), 7.31 (d, 2H, J = 7. 7), 7.16-7.12 (m, 2H), 7.08 (s, 2H), 6.79 (s, 2H), 
6.72 (d, 2H, J = 1.1), 3.74 (t, 2H, J= 6.2), 3.71 (s, 4H), 2.74 (t, 2H, J 
= 6.2), 1. 40 (s, 18H) 
MS (FAB) ! 994, 996, 998 (MM) 

it&m 21 <D^f& 

it^T®) (20) 0. 26 g (0.26 wool) i^it^Ml (6) (7)^St|5lilCLT|^fe 
(21) £• 98 rag #fc 0 l» 35 % 0 

'H-NMR (CD 3 OD, 300 MHz) : 8. 56 (brd, 2H, J = 4. 8) , 7. 98-7. 91 (m, 2H) , 7. 57 
(d, 2H, J = 7.9), 7.46-7.41 (ra, 2H), 6.94-6.81 (m, 3H), 6.73 (s, 2H) , 6.56 
(s, 2H), 4.48 (s, 4H), 3.50 (t, 2H, J = 5. 5), 3.29 (t, 2H, J = 5.5) 
MS (FAB) : 641, 643, 645 (MM) 

1t^<&) 21' (D^f& 

(20' ) 0.20 g (0.20 mmoD^Mk-^ (6) <D&f&%k £ WimiZ- 
#1 (21' )£r58 mg#fc. 0 M 26 %„ 

■H-NMR (CD 3 OD, 300 MHz) : 8. 45-8. 43 (m, 2H) , 7. 93-7. 88 (m, 2H) , 7. 58 (d, 1H, 
J = 8. 6), 7.50 (d, 2H, J = 7.9), 7.45-7.41 (ra, 2H),- 6.72 (s, 2H) . 6.73-6.88 
(ra, 1H), 6.58 (s, 2H) , 6.01 (d, 1H, J= 1.8), 4.30 (s, 4H), 3.27 (t, 2H, J 
= 5.7), 3.06 (t, 2H, J = 5. 7) 
MS (FAB) : 641, 643, 645 (MM) 

22 <D^j& 

ikSVn (12) 140 mg (0.13 ■BbD.SrT-fe b =■ b I) /HO ml KlfilJBU MWt±-> 
VJ* 0.19 g (0.30 mmoD^iDxfc^, *§7kg^ 28 n 1 £4> Li* O^D^fc, ^ifi 
X* l B#|HM*# Lfc«, R*SaES:*ia"U*:. *jfc£#ffiTS* LfcfL ~> y * ^/u 
*7A-e«»tTft^« (22) 79 mgSr#fc 0 94 % c 
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'H-NMR (CDCI3, 300 MHz) : 8.51-8.49 (m, 2H), 7.73 (d, 1H, J = 8.4), 7.60-7.54 
(ra, 2H), 7.31 (d, 2H, J = 7.7), 7.15-7.11 (m, 2H), 7.05 (d, 2H, J = 2.2), 
6.96 (d, 2H, J = 8.6), 6.80 (dd, 2H, J = 2. 2, 8.6), 6.77-6.74 (m, 1H) , 6.48 
(br, 1H), 6.02 (d. 1H, J = 1.7), 3.86 (s, 4H), 3.06 (br, 2H), 2.82 (t, 2H, 
J = 5. 1), 2. 31 (s, 6H) 

#14 . 

_hlEM 1 X-ntcik-frm 6 RXfM 2 xntcikfr®) 12 £/Bi^-C > ffiibM' *is\^M-f 
SjltRtt^rfNffibfco (D&m,4 $-1/ (5nMJtte 5 mM) 100 mM HEPES 

mWM (pH7. 5) iplC 5 (Dlk-£-!$&l 6 jzmk^yq 12 ^tUx.. \k^m 6 fCOl, ^T{4 
Sfrjg^S 491 nm N gft&^g: 513 nm <h U -fb^ 12 ICO^-OiM&S 492 nm N 
' 1&yt$i-gk 514 nm iLTS«^i^tfc 0 (^#J 6 ) ^tfUS 

2i «L^12) (C^i- 0 -£fc, a^^m-T^-^(lMMX« 5mM)^-g-tf lOOmM 
HEPES Itaf^ (pH7.5)«^(C 1 U M <D\k&m 21 ^TjDx., M^SS 505 nm, i&yt&M 
522 nm i: UT^Tt^^giJ^LfCo JS^:^B3(2I(^-r o 



24 



WO 01/62755 PCT/JP03/01503 
5vUC04k&Vl6, it^m 12, Xti ACF-1 (#Jg¥ 11-40325 ^<D$mm 1 t-fk 

^(20) t vxmmzfrt^mvttfv r $ y^^ttsft^fe) z^ts 100 mM 

HEPES (pH 7.5)<PlCWm-f (S^llt 5 M M, 50 M M) ^Dx, 1&7fc3tlg£i»J 

^tfco it&<®]6 tdoVN-Cfillb^&S 491 nm, gft&S 513nm<hU ^^4*12 
(dO^TtelM&S 492 nm,i£:5fc&S 514 nm £ L, ACF-1 {~O^TfiJifr^&^ 495 
nm, ^Tt^S 515 nra <k UT^5fc3&& £SI3£ Lfc D i»*«rjp4 HtH^f. HI*, 

«*htt*a»**3it*S:*-f. r«>ift*a»e>9iba»fcJ:5K:, ACF-i -cri£ft3ft£g 

CH 3 

H,C-N N-CH 3 




HO O' 
ACF-1 

«6 

5juM (DVC^m 6 , -fb-g-fe 12, ACF-1, Xfi Newport Green (Handbook of 
Fluorescent Probes and Research Chemicals, 6th Edition by Richard P. Haugland, 
pp. 531-540) £-a-tp 100 mM HEPES WRWi (pH 7. 5) * fd®^ <Z>iftg?0>ffi#&-f ^"^^r 
SPX^t #<D^3t^©^b?T?il^bfc. ^^6tCOVNTfiSbjg^ 491 nm, 
513 nra <b U 12 Ko^-CliSfcg&S 492 nm, ^3t&g 514 nm 

<t U ACF-1 Co^TliSlgM 495 nm, ^ftj&fi 515 nm <t L, Newport Green 
fcLO^Tttafiift* 505 nm, *3ftjRft 530 nm i LTf)tM^i^ bfc 0 
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ik&m^tz. 12 KlO^-tttfibjgflSS 492 nra, i^&g 514 nra <k U -fk 

21 ICOl^Tfifi&jgifcg: 505 nra. ^Tt&^r 522 nm <h LTi£3fe3£^^$'J;£ L 

100 mM Cl 2 CHC00H-Cl 2 CHC00Na ^SlM (pH 2. 0) 
100 mM ClCH 2 C00H-ClCH 2 C00Na WMW. (pH 3. 0) 
100 mM AcOH-AcONa (pH 4. 0, 4. 5, 5. 0) 

100 mM MES (pH 5. 5, 6. 0, 6. 5) 

100 mM HEPES tgtW&L (pH 7. 0, 7. 5, 8. 0) 
100 mM CHES WmWL (pH 8. 5) 

tt&mzi m\L^m\2 ktt^xmmpwpHx&z 7. tttisxi&yt&igtf&TEx 

09 8 

lo^-ra (mi 3 12^-) dukpjgicb-cm^^^^k^rBrt, &m&m 
(i) y>^vw& 
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Ufa : 124 mM NaCK 1. 25 mM NaH 2 P0 4 , 2. 5 mM KC1, 2 mM CaCl 2 , 
26 mM NaHC0 3 , 1 mM MgCl 2 , 10 mM ^/P=i — ;* 

(2) &skm V ^fM& 

*Bj$ : 124 mM NaCl. 1. 25 mM NaH 2 P0 4 , 2. 5 mM KC1 % 2 mM CaCl 2 , 
26 mM NaHCOj. 1 mM MgCl 2> 10 mM 2-ft^rv'^/l'3-7. 

(3) ^tf/vm 

m.J& : 124 mM 1. 25 mM NaH 2 P0 4 . 2. 5 mM KC1, 0. 5 mM CaCl 2 , 

26 mM NaHCOj, 2. 5 mM MgCl 2 , 10 mM i7*/U=i— 

^ x<Dm$kRTfwmz.tiz? y-i^/MStturK:, 95% o 2 / 5% co 2 &s<y/\svx 

P-f**'— • 7 5- h (200-250 g, *jl)Sr^— Tvu-ciftgfc Ufc 0 »fRtfc^, ^ 
— T* 300 A ira<^i|>S{C^]ofc 0 30 , t:{^fcfcfcfefciy y^>t(C^7^^ Ufc'M^A 

*i/t\ 30 #a>e> i n#ra«t^;fc. ^-c% y y^^cx?^^ ufciSJBSrttffl 

{b-o-#J 22 £- DMSO \Z.mfrLtz 10 mM^^^r, y y^fj^X 10 M M (C^rf? 

^Lfc 0 gij^y >-<5r/U^(^L#XLT 30^ 5> 1 P#|ffl30#g&»3i*Lfl:«K: % 
^*>v<— .d^L-cai^Lfc. 5^V^<-|*Hi s 33-34°CfC&$ «fc ? 

^^acSruat^-e-cdsv^ (^2-3mi/^-) 0 si£w\ m±mum 

V/N*^ IX-70) X'^Tofc (fcMfcl^X : 4{&. Zl-fett^ 7~ : 505 nm) 0 

y >-<7VW&(95 % 0 2 + 5 % QOt&rt-fA') ■ 2 ft (E*^ 01 00. 00 02 00. 
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00) >&!kRiV >^'A4£(95 % N 2 + 5 % C0 2 &/<-7*;\s) : 10 # (031^ 03 00. 

00 frb 12 00. 00) >]) V>r/W£(95 % 0 2 + 5 % C0 2 % s<Z? M ■ 4 -ft (H^ 

I 3 13 00. 00 frb 16 00. 00) 

£<b^ *8H^i-«fc5»c:, ^jfc#J$c^ cai <B*i. 2, 3) -el* 
< Ufc„ cA3fgi§K (mf 4). ##0 (@*6, 7) -ett 
pfe^^if^Ufeo if =7 7 (nrnm-Z, ftl&Mtett (o. oosec) -cro*3t»flE«: i.oo 
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it * <d ffi m 

1, TfSO— ^(IA)Xtt(IB) : 




X 2 

x 1 -n-(ch 2 -ch 2 -n| 1s 4ch 2 -ch 2 -nJ- s — (a) 

X 3 X 4 

x\ x 2 , x 3 , stf x 4 fi-tix-^tLSfeSncTkSim^. T/u^yi-s. 2-t°y.^ 

/U* XteT ^ /S©ftll^* L, m.&tf n tt-ttb-eftftt&te: 0 Xtt 1 

Sr^-T) -C*$ix5£S:^-t-is N R'&TJ* R 2 ;6^fl#fC7kf{iJlji^-C*fc 6 r <b fit ft < ; 
R 3 &t>* R 4 tt*n^h^Stte**Jff^XWt^ci ^JDSHP** L ; R*%.Xf R 6 tt^tl^ 
il^AZlCTksffJJiC^ — /l^, XJiT/W^/U;*//^— /^2|-=^rv'^5 : - 

2. TlS^-^dl) : " 
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4. R 13 S.Z>* R 14 ^^ fc-S^fi R 13 ^I5 R 14 ;^ ^ {c^J^ 

5. TIB©— /R*(IIIA)XW:(IIIB) : 




(IIIB) 
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12 



x 11 — n-|ch 2 -ch 2 -n|^ — [ch 2 -ch 2 -n] 



14 



(B) 



^ j m<D$mm*7F u p q ^^tu-etL^^^ o x« i 

Y (i-CO-NH-Xtt-NH-CO-S:^ b ;R 23 ^lI5 R 24 tt-€rtL^ftt$6SliC7K^^X{*^^ n 
^^£r^L ; R 25 JkTf R 26 ^^1x34 Sic* III T/i-^/^7^^-/vS, 

6 . m^mmm i ^ urn 5 *u>> i ^icis^^t;^ (fcfc lt 5 

9. ffilTnM^OpJ^^fcoT, TI2<7>X^ : 
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